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Amendments to the Specification: 

Please amend the subheading onjpage 2, line 1, as follows: 

& JSCLOSURE SUMMARY OF THE INVENTION 

j 

Please amend paragraph [0007] as follows: 

[0007] There is provided an electron-emitting element comprisingt 

lan electric field applying portion composed of ^dielectric, a first electrode 

formed on one surface of this electric field applying portion^ second electrode 
formed on sa*drthe_onc surface of the electric field applying portion and forming a sHt 
in cooperation with the first electrode* 



Please amend paragraph [0012] as follows: 

[0012] According to the present invention, not only a good straight advancing 
ability can be obtained, but also fhe| electric field applying portion alsQ-acts as an 
actuator and is bent and displaced when a pulse voltage is applied to the first or second 
electrode. As a result, tiie straight advancing ability of the electron-emitting element 
is more improved. 



Please amend the subheading on page 8, line 14 as follows: 

BEST MODE FOR CARRYIT^JG OU T DETAILED DESCRIPTrON OF THB 



INVENTION 



Please amend paragraph [0041] as follows: 

[0041] A dielectric being con^atatively high, for example, not less than 1000 in 
relative dielectric constant is preferably adopted as a dielectric forming the electric 



field applying portion 1. As such a dielectric, there can be mentioned ceramic 



containing barium titanate, lead zirconate, magnesium lead niobate, nickel lead 
niobate, zinc lead niobate, manganese lead niobate, magnesium lead tantalate, nickel 
lead tantalate. antimony lead stannate, lead titanate, barium titanate, magnesium lead 
tungstatc, cobalt lead niobate or the ijike, or an optional combination of these, and 
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ceramic contaimng these compouiids of 50 wt% or more as its main ingredients, and 
fiuthemiore ceramic having an oxijde of ianthanimi, calcixmi, strontium, molybdenum, 
tungsten, barium, niobium, zinc, njanganese, nickel or the like, or some combination 
of these or other compounds and tl^e like properly added to said ceramic. 
I0041J1 F or example, in case ofja two-component system nPMN-mPT (n and m are 
represented in molar ratio) of magnesium lead niobate (PMN) and lead titanate (PT), 
when the molar ratio of PMN is made large, its Curie point is lowered and its relative 
dielectric constant at a room temperature can be made large. Particularly, the 
condition of "n = 0.85 to 1.0, m = 1.0 - n" preferably m akes proforably a relative 
dielectric constant of 3000 or more. For example, the condition of "n = 0.91, m = 
0.09" gives a relative dielectric constant of 1 5,000 at a room temperature and the 
condition of "n = 0.95, m « 0,05" gives a relative dielectric constant of 20,000 at a 
room temperature. 

[0041,21 N ext, in a three-component system of magnesium lead niobate (PMN), lead 
titanate (PT) and lead zirconate (PZ), it is preferable for the purpose of making the 
relative dielectric constant to make the composition of the three-component system 
close to the composition of the vicinity of the morphotropic phase boundary (MPB) 
between a tetragonal system and a pseudo-tetragonal system or between a tetragonal 
system and a ihombohedral system^ as a manner other than making the molar ratio of 
PMN be large. 

10041,31 P articularly preferably, jfor example, the condition of 'TMN : PT : PZ « 
0.375 : 0.375 : 0.25" provides the relative dielectric constant of 5,500 and the 
condition of "PMN : PT : PZ = 0.5 : 0.375 : 0.125" provides ^^.relative dielectric 
constant of 4,500. Further, it is preferable to improve the dielectric constant by 
mixing these dielectrics with such metal as platinum within a range where the 
insulation ability is secured._In this case, for example, the dielectric is mixed with 
platinum of 20% in weight 
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Please amend paragraph [0042] as follows: 

[0042] In this embodiment, the dlriving electrode 2 has an angular pan with an 
acute angle. A pulse voltage is applied to the driving electrode 2 from aii-anot shown 
power source, and electrons are emi^ed mainly from the angular part. In order to 
perform a good electron emission, tlJe width A of the slit between the driving electrode 
2 and the common electrode 3 is preterably not more tiian 500}mi- The driving 
electrode 2 is composed of a conductor with resistance to a high-ten^erature oxidizing 
atmosphere, for example, a single metal, an alloy, a mixture of an insulating ceramic 
and a single metal, a mixture of an insulating ceramic and an alloy or the like, and is 
preferably composed of a high-melting point precious metal such as platinum, 
palladium, rhodium, molybdenum oij the like, or a material having such an alloy as 

silver-palladium, silver-platinum, platinum-palladium or the like as its main 

i 

ingredient, or a cermet material of pllatinum and ceramic. More preferably,, it is 
composed of only platinum or a material having a platinum-based alloy as its main 
ingredient. And as a material for eleLtrodes, carbon-based or graphite-based materials, 
for example, a diamond thin film, a diamond-like carbon and a carbon nanombe are 
also preferably used. A ceramic matLrial added to the electrode material is preferably 
5 to 30 vol%. 



Please amend paragraph [0051] as follows: 

[0051] And its crystal phase can >e made into a mixed phase of "cubic system -h 
monoclinic system^^ a mixed phase of "tetragonal system + monoclinic system^^ a 
mixed phase of "cubic system + tetragonal system + monoclinic system'* or the like, 
and among them particularly the crystal phase having a tetragonal system or a mixed 
phase of "tetragonal system + cubic system" as its main crystal phase is optimal from 
the viewpoint of strength, toughness knd durability. 



Please amend paragraph [0069] as follows: 

[0069] An electrophoresis method can form a film in a high density under a high 
shape control, and has features as described in technical papers "DENKJ KAGAKU 
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(1985), pp.63-68 by Kazuo Anzai" and *Tirst 
Order Fonning Of Ceramic By Electrophoresis, 



Collection of Papers (1998), pp.5-6 and pp.23-24iir/I Therefore, it is piefeiable to 
properly select and use a technique fiiom various techniques in consideration of 
required accuracy, reliability and the 



like. 



Please amend paragraph [0077] as [follows: 
[00771 In case of making the voltage VI to be applied to a signal voltage source 65 

to.be -400 V. the capacity of the capacitor 66 to_be 500 pF, the bias voltage to,be 0 V, 

the width of a slit formed by the driving electrode 63 and the common electrode 64 te 

be lOfim, and the degree of vacuum mside the vacuum chamber 62 to,be 1 X lO"' Pa, 

the current I| flowing through the driving electrode 63 becomes 2.0 A and the density 

of a collector current Ic taken from electron capturing electrode 67 becomes 1.2 



2 

A/cm , As a result, according to an e: 
a higher current density is obtained at 



ectrott-emitting element of the present invention, 
a lower voltage and a lower degree of vacuum 
in comparison with a conventional electron-emitting element, and as a result an 
excellent straight advancing ability is displayed As shown in Figure 7B, flie collector 
current Ic becomes larger as the bias Voltage Vb becomes higher. 



Please amend paragraph [0079] as follows: 

[00791 In case of making the voltajge VI to be applied to a signal voltage source 78 
to,be -400 V, the capacity of the electric field applying portion 76 acting as a capacitor 
to_be 530 pF, the width of a slit formed by the driving electrode 73 and flie common 
electrode 74 tg_be lOfjm, and the degree of vacuum inside the vacuum chamber 72 to 
bcl X 10'^ Pa, the current I, flowing t irough the driving terminal electrode 75 
becomes 2.0 A and the density of a collector cmrent Ic taken from the electron 
capturing electrode 77 becomes 1.2 A/pm^. As a result, according to another electron- 
emitting element of the present inventijon, a higher current density is obtained at a 
lower voltage and a lower degree of vacuum in comparison with a conventional 
electron-emitting element, and as a result an excellent straight advancing ability is 
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displayed. The wavefonns of the voltage Vi, and the currents Ic, Ii and I2 are 
respectively shown by curves a to d in Figure 8B. 



Please amend paragraph [0083] as follows: 

[0083] Figure 10 is a diagram showing the relation between the relative dielectric 
constant of an electron-emitting element according to the present invention and an 



applied voltage to it, and Figure 1 1 



is a diagram for explaining it. The characteristic 



of Figure 10 shows tiie relation r elationship b etween the relative dielectric constant of 



an electidc field applying portion and the applied voltage required for emission of 
electrons in case that each of the widths dl and d2 of slits formed by a driving 
electrode 91 and common electrodes 92a to 92c as shown in Figure 11 is lO^im, 



Please amend paragraph [008S] as follows: 

[0088] The driving electrode 1 Ojz and the common electrode 1 03 each are ah Au 
fihn of 3 lira in thickness, and a carfjon coating 104 (of 3j4m in film thickness) is 
applied to these driving electrode 102 and common electrode 103 and the slit part 
therebetween. In case of making a yoltage Vk to be applied to the signal voltage 
source 1 12 to.be 25 V, making the capacity of the capacitor 1 1 3 JSLbe 5 nF, making a 
bias voltage Vb to.be 300 V, formirlg the electric field applying portion 101 out of an 
electrostrictive material of 14,000 in relative dielectric constant, making the width of a 
slit formed by the driving electrode jl02 and the common electrode 103 tg.be 10|im, 
and making the degree of vacuimi inside the vacuum chamber 1 1 1 tobe 1X10"' Pa, a 
current Ic flowing throng the electron capturing electrode 1 14 becomes 0.1 A and a 
cuxxent of about 40% of a current Ii j[0.25 A) flowing flirough the driving electrode 
102 is taken as an electron current, dad a voltage Vs between the drivmg electrode 102 
and the common electrode 103, namely, a voltage required for emission of electrons^ 
becomes 23.8 V. As a result, according to the electron-emitting element shown in 
Figure 13, a voltage necessary for emission of electrons can be remarkably lowered 
And the carbon coating 104 remarkably reduces ir emarkably the possibility that the 
driving electrode 102 and the common electrode 103 ace damaged by collision of 
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electrons or ions, or by generation 
through the driving electrode 102, 



I of heat. The waveforms of the ciirrent Ii flowing 
, the currents I2, Ic flowing through the common 
electrode 103, and the voltage Vs are respectively shown by curves e to h in Figure 
I4B. 



Please amend paragraph [0091] as follows: 

[0091] A material for each of ike driving electrode 102 and the common electrode 
103 is Au, and in case of making a| voltage Vk to be applied to the signal voltage 
source 212 Ja.be 160 V, making the capacity of the capacitor 213 to be 5 nF, making 



the bias voltage Vb to.be 300 V, 



\ fojmain] 



ig ihe electric field applying portion 201 out of 



an electrostrictive material of 4^500 in relative dielectric constani^ making the widfli of 
a slit fomied by the driving electro(L 202 and the common electrode 203 to.be 10|im, 
and making the degree of vacuum ilnside the vacuum chamber 211 to be 200 Pa or 
less, a current Ic flowing through the electron capturing electrode 214 becomes 1.2 A 
and a current of about 60% of a current I] (2 A) flowing through tlie driving electrode 
202 is taken as an electron current, and a voltage Vs between the driving electrode 202 
and The . common electrode 203, namely, a voltage required for emission of electrons, 
becomes 153 V. The waveforms of the currents Ii, h and Ic, and the voltage Vs are 
respectively shown by curves i to Un Figure 16B. 

Please amend paragraph [0096] as follows: 

[0096] And since the electric field applying portion of the electron-emitting 
element according to the present invention can be formed without the need of a-special 
processings as required in case of forming an electron-emitting element of a Spindt 
type^ and furthermore the electrodeJ and the electric field applying portion can be 
fomied by a thick film printing method, an electron-emitting element according to the 



present invention and an FED using 



comparison witih diose of the prior art. 



it can be manufactured in lower cost in 
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